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INTRODUCTION 


1 . 


This  is  the  last  Annual  Report  to  be  issued  by  the  Principal  Investigator  from 
Liverpool  and  concludes  a  period  of  collaboration  in  the  US  Army  antimalaria  I  drug 
programme  that  commenced  with  the  first  Contract  in  October  1967.  A  separate 
Final  Report  is  in  preparation.  A  further  four  WRAIR  compounds  have  been 
examined  since  the  last  Report  issued  in  December  1978  for  blood  schizontocidal 
activity,  and  another  21  have  been  examined  as  tissue  schizontocides. 

^  Further  biochemical  studies  hove  been  made  on  the  mode  of  action  of  various 
drugs  including  mefloquine,  in  spite  of  a  continuing  problem  with  animal  accommodation 
due  to  tightening  Home  Office  regulations  concerning  animal  care  in  research 
laboratories.  It  is  understood  that  the  new  regulations  that  are  being  drawn  up 
take  guidance  from  FDA  requirements  as  well  as  those  in  other  EEC  countries,  and 
this  will  necessitate  a  major  reconstruction  of  the  animal  accommodation  in  Liverpool^ 

The  Principal  investigator  is  moving  to  the  London  School  of  Hygiene  and  ' 
Tropical  Medicine  where  he  will  inaugurate  a  programme  of  antiprotozoal 
chemotherapy  research  after  October  1  st  1 979 . 

In  June  1979  the  writer  took  the  opportunity  of  being  in  transit  through 
Florida  to  visit  Dr.  Arba  Ager's  laboratory  at  the  University  of  Miami  where  he 
was  able  to  discuss  matters  of  joint  interest  in  relation  to  the  drug  testing  programme, 
and  notably  the  new  system  for  detecting  residual  drug  activity. 


2.  CYCLICAL  PASSAGE  OF  RODENT  MALARIA  STRAINS 

Both  P.  yoelii  yoelii  and  P.  y.  nigeriensis  were  maintained  in  regular 
cyclical  transmission  (trough  Anopheles  stephensf.  The  parasite  strains  will  be 
transferred  to  the  London  laboratories  where  a  colony  of  A.  stephensi  is  already 
established,  as  well  as  numerous  other  species  and  strains  of  Anopheles. 


3 .  CHEMOTHERAPY  STUDI ES 

3.1  Blood  schizontocides 


The  main  interest  this  year  has  been  to  examine  the  activity  of 
compounds  in  the  highly  mefloquine  resistant  line  (N/1100),  although  in  fact  few 
compounds  were  received  for  this  purpose.  One  compound  of  particular  interest 
because  of  its  broad  activity  against  strains  resistant  to  pyrimethamine  and 
chlcroquine  is  the  triazine,  99210.  The  Monnich  base  228258  was  significantly 
less  active  against  the  N/l  1 00  line .  Of  two  other  compounds  of  which  the  structures 
are  not  yet  known  to  us,  WR  212293  proved  toxic  and  appeared  leu  active  against  the 
N/1100  line.  WR  233637  was  moderately  active  by  the  sc  route  but  much  leu  active 
orally,  and  also  showed  leu  activity  against  the  mefloquine-resistant  line.  A  summary 
of  these  data  is  annexed  as  Table  1 ,  and  detailed  information  in  Tables  2  through  5. 
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3.2  Causol  prophylaxis 

In  Tobies  6  through  8  are  summarised  causal  prophylactic  test  data 
on  21  WRAIR  compounds.  The  structures  of  2  compounds  are  not  yet  known  to  us. 

WR  212293  was  fully  active  at  the  screening  dose  of  30  mg/kg  sc  or  po,  without 
any  residual  activity.  WR  233637  was  inactive  at  this  dose  sc  but  showed  some 
activity  without  residual  activity  po. 

Several  8-aminoquinolines  were  examined.  WR  231350  was  inactive  sc  and 
po  at  the  screening  dose,  whereas  WR  237264  showed  some  activity  sc  (but  not  po). 

WR  236066  was  active  po  and  sc  at  30  mg/kg  without  residual  activity;  WR  231530 
has  a  Minimum  Fully  Active  Dose  (MFAD)  of^  30  mg/kg  and  shows  marked  residual 
action;  the  MFAD  of  WR  219423  is  between  3  and  10  mg/kg  while  no  residual  activity 
is  detectable  at  30  mg/kg  sc  or  po;  WR  233627  is  less  active,  with  a  MFAD  between 
10  and  30  mg/kg  sc  or  po  but  also  with  no  residual  activity  at  30  mg/kg;  \Ml  231633 
is  inactive  sc  or  po  at  the  screening  dose. 

The  Mannich  base  WR  225449  appears  to  have  an  MFAD  between  3  and  10 
mg/kg  sc  or  po  but  has  marked  residual  activity  at  30  mg/kg.  This  is  an  unexpected 
finding  far  a  Mannich  base.  The  most  active  compound  tested  this  time  was  a  hydro- 
xyquinoline  'Ml  96345  which  has  an  MFAD  between  1  and  3  mg/kg  sc  with  a  trace  of 
residual  action  at  3  mg/kg.  Orally  it  was  inactive  at  30  mg/kg .  Another  quinoline 
derivative,  WR  194905  had  an  MFAD  of  3-10  mg/kg  sc  or  po  with  some  residual 
action  at  30  mg/kg  sc  but  none  at  this  dose  po.  The  bis-pyrimiaine  WR  234749  was 
inactive  sc  or  po  at  30  mg/kg.  Two  quinazolines  which  were  fully  active  at  the 
screening  dose  were  WR  150017  which  had  a  trace  of  residual  activity  po,  and 
WR  155004  which  had  a  marked  residual  action  at  30  mg/kg  sc.  Three  quinazolones, 
WR  237233  ,  237234  and  237227  were  all  inactive  sc  and  po  at  30  mg/kg,  as  were 
two  furan  derivatives  WR  235780  and  WR  235781 ,  as  well  as  a  pyridine,  WR  156949. 

These  data  are  summarised  in  Tables  6,  7  and  8  and  given  in  detail  in 
Tables  9  through  29. 

3 .3  New  drug  delivery  systems 

Further  studies  have  been  completed  with  antimafarials  incorporated 
into  polydimethylsiloxane  (Silastic  rubber^)  which  is  implanted  surgically  in  the  farm 
of  pellets  each  150-200  mg  weight.  Pyrimethamine  in  a  concentration  of  0.5%  base 
protected  mice  from  challenge  with  P.  berghei  for  5  to  6  months.  Each  mouse 
received  only  a  single  challenge  to  avoid  the  possibility  of  their  acquiring  active 
immunity.  Sulphadiazine  implants  in  repeat  experiments  were  unsuccessful  and  even 
a  3%  implant  failsd  to  protect  for  mare  than  a  week.  Implanted  mice  however  had 
a  longer  prepatent  period  than  controls  (8  compared  with  2  days)  and  longer  mean 
survival  time  (18  days  compared  with  8  days  for  controls). 

A  preliminary  study  was  made  in  which  subeffective  concentration  implants 
of  pyrimethamine  and  sulphadiazine  were  implanted  simultaneously.  The  combination 
exhibited  a  potentiation  effect  and  led  to  radical  cure  in  challenged  mice.  Untreated 
controls  and  those  receiving  the  si  jle  drugs  hod  a  prepatent  period  of  about  2  days 
followed  by  a  fulminating  infection. 
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Other  compounds  studied  in  silastic  implants  were  WR  99210  HBr  and 
mefloquine.  A  5%  implant  of  WR  99210  was  ineffective  and  irritant.  A  5% 
mefloquine  implant  produced  a  pla  smodistatic  effect  for  7  days  post -challenge, 
but  was  no  longer  protective  in  mice  challenged  14  days  after  implantation. 

A  15%  sulphadaxine  implant  completely  suppressed  P.  berg  he  i  challenge 
infections  for  more  than  21  days. 

Dr.  R .  E .  Howells  and  Ms  Judge  have  also  extended  their  studies  on  the 
incorporation  of  various  drugs  in  biodegradable  polymers.  Mice  given  a  single 
implant  containing  45  mg  of  which  30%  was  pyrimethamine  base  or  sulphadiazine 
40  mg  (also  30%  in  polymer)  have  been  protected  ogainst  challenge  with  blood 
stages  of  a  virulent  strain  of  P.  berghei  for  as  long  as  10  months.  In  these 
experiments  also  each  group  of  mice  has  been  challenged  only  once  so  that 
acquired  immunity  can  be  excluded.  Moreover,  mice  striving  10  months  have 
been  challenged  after  the  implants  have  been  surgically  excised,  and  these 
animals  have  developed  a  heavy  parasitaemia. 

We  have  also,  as  anticipated,  preliminary  evidence  of  potentiation  when 
mixed  silastic  implants  have  been  given  with  these  two  compounds.  While  earlier 
work  had  shown  that  a  good  repository  action  could  be  obtained  with  pyrimethamine 
in  a  silastic  rubber  implant,  this  was  not  the  case  with  sulphadiazine. 

3.4  Drug  potentiation 

Using  the  simple  (un compounded)  drugs  sulphadiazine  and  WR  156122 
(a  quinazoline  under  study  in  repository  formulations  by  WRAIR  and  Dynatech), 
we  have  shown  marked  potentiation  in  the  4-day  test  of  blood  schizontocidal  action. 
These  data  are  summarised  in  Table  30  and  Figure  1 ,  and  may  be  compared  with 
those  for  WR  158122  with  dapsone  or  sulphodoxine  presented  in  our  December  1978 
Report. 


In  addition  to  this  study  just  mentioned  we  have  tested  a  hypothesis 
concerning  the  possible  reliance  of  chlaroquine-resistant  P.  berghei  an  enhanced 
mitochondrial  function  by  administering  various  combinations  of  chloroquine  and 
chloramphenicol  to  mice  infected  with  the  RC  line.  In  strong  contrast  to  the 
combination  to  chloroquine  with  erythromycin  which  demonstrated  a  marked 
potentiation,  not  even  an  additive  action  was  seen  in  the  present  experiment. 

The  data  are  presented  in  Table  31 . 

3.5  Mode  of  action  of  chloroquine  and  mefloquine 

Dr.  Carol  Homewood  and  Dr.  Ken  Neame  (Department  of  Physiology) 
have  continued  their  investigation  of  the  modes  of  action  of  chloroquine  and 
mefloquine.  Attention  has  been  focussed  recently  on  two  parameters  of  drug  action, 
firstly  the  kinetics  of  drug  incorporation  and,  secondly,  the  influence  of  drug  on 
the  incorporation  of  radioactive  adenosine  into  parasite  nucleic  acid.  We  reported 
some  time  ago  that  experiments  carried  out  while  the  N  strain  of  P.  berghei  was 
changing  to  NS  sometimes  showed  an  apparent  incorporation  of  radioactive  chloroquine 
into  nucleic  acid  during  one  hour  incubation  in  vitro,  but  other  experiments  showed 
no  incorporation .  We  felt  that  this  variability  might  be  related  to  the  change  to 
resistance  to  chloroquine.  However,  these  experiments  were  repeated  earlier  this 
yew  and  no  radioactive  chloroquine  was  found  associated  with  the  nucleic  acid/ 
protein  fraction  of  the  parasite . 
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Experiments  were  restarted  on  the  uptake  and  concentration  of  chloroquine 
by  P-  be rghei -infected  red  cells  in  vitro.  We  found  that  at  low  concentrations, 
accumulation  was  directly  proportional  to  the  concentration  of  chloroquine  in  the 
medium,  with  no  evidence  for  saturation  kinetics.  The  detection  of  a  km  far  uptake 
of  about  1 0“®M  thus  apparently  depends  upon  the  conditions  under  which  uptake 
is  measured.  We  are  presently  investigating  this. 

A  comparison  of  mefloquine  and  chloroquine  shows  that  mefloquine  acts 
more  rapidly.  The  rate  of  incorporation  of  radioactive  adenosine  into  nucleic 
acids  by  P.  berghei-infected  red  cells  is  unaffected  by  preincubation  for  1  hour 
with  chloroquine  at  10~^M,  but  is  reduced  by  about  20%  by  incubotion  for  the 
same  time  with  10~^M  mefloquine.  This  reduced  rate  of  incorporation  is  probably 
r.ot  due  to  an  effect  on  carbohydrate  metabolism,  and  hence  energy  production, 
as  neither  mefloquine  nor  chloroquine  affect  the  rate  of  glucose  utilisation  (although 
results  with  mefloquine  have  been  slightly  erratic). 

In  one  sense  we  have  gone  full  circle  in  relation  to  the  uptake  of  chloroquine, 
to  the  time  in  fact  where  we  proposed  that  this  compound  passes  into  the  parasite  by 
means  of  a  simple  pH  gradient,  rather  than  by  attachment  to  specific  "high  affinity 
binding  sites" .  It  is  clear  that  the  results  of  uptake  experiments  reported  in  the  past 
by  other  workers  as  well  as  ourselves  are  barely  comparable  since  so  many  experimental 
conditions  can  radically  influence  the  outcome  of  such  measurements. 
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5.  APPENDICES 


Table  1  Summary  of  blood  schizontocidal  studies  in  4-day  test  against 

P  lasmodium  berghei . 

Tables  2  Detailed  4-day  tests  of  blood  schizontocidal  action, 

through  5 


Tables  6,  7  Summaries  of  causal  prophylactic  tests  against  Plasmodium 
and  8  yoelii  nigeriensis 

Tables  9  Details  of  causal  prophylactic  ton. . 
through  29 


Table  30 


EDqq  of  WR  158122  and  sulphadiazine  alone  or  in  combination. 
Dam  in  mg/kg  sc  in  4-day  test  (see  Figure  1 ) 


Table  31  ED^q  chloramphenicol  and  chloroquine  alone  or  in  combination 

against  blood  infection  of  P  ■  berghei  RC  line  in  4-day  test. 

No  additive  ar  potentiating  action  is  seen. 

Figure  1  WR  158122  and  sulphodiazine  ED^q  values  when  compounds  are  used 

alone  or  in  combination  in  varying  proportions  (see  data  in  Table  30). 
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SUHHRRV  OF  DLOOO  SCHIZONTOCIDAL  (4  DAY  TEST)  DATA . 


mg/kg  x  4  MTD  =  roaxlimmt  tolerated  dose 


SUMMARY  Or  AN T 1MALAR AL  DRUG  TESTS 
(BLOOD  SCH-.ZONTCC  DSS) 


TABLE  2 


COMPOUND  NAME  . 

or  NUMBER  .  .MV.  U*.l  J .  PARASITE  (SUB)  SPECIES  . . 

Rout*  of  administration  :  L^/s.c./p.o. 


L  !'■ 'cPAOOL  SCHOOL  Or 
TOPICAL  MEDICINE 


PRINCIPAL 


DATE 


INVESTIGATOR 


PROF.  W.  PETERS 


I 

I 
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SUMMARY  Cr  ANTiMALARAL  DRUG  TESTS 
(BLCOD  SCHlZONTOC-OES) 


TABLE  3A 


COMPOUND  NAME 
or  NUMBER 


VI*22S2S«A5  BQtS^O 

. .  .MV I JSMp. .  PARASITE  (SUB)  SPECIES  . 

Route  of  administration 


No .  of  No .  of  Moan  control 
mice  experiments  parasite  rate  %  |  Contro 


E090  (range/ 


Resistance 
fcctor  90 


9S‘*  ± 


PRINCIPAL 

investigator 


PROF.  W.  PETRS 


LIVERPOOL  SCHOOL  OF 
TROPICAL  MEDICINE 


SUMMARY  Cr  ANTIMALARiAL  DRUG  TESTS 
(BLCOD  SCH'.ZONTOC:DES) 


TABLE  3B 


COMPOUND  NAME**22*23®*®  Bqt544o 

cr  NUMBER  .  .MyjJStfe .  PARASITE  (SUB)  SPECIES  . .  £5 

Route  of  administration  :  L^TTs^r^p.o. 


Strcir. 

Daily  dose 
mg/kg  DO  -  D  +3 

No.  of 
mice 

No.  of 
experiments 

Mean  control 
parosite  rate  % 

Treotec  PR%  ..  ,nn 
Control  TK%  *  100 

, 

1*0 

5 

54.0**  1S*0 

M 

30 

5 

_ 

15*4  ±  ».fc 

10*0 

5 

l 

O 

^0-0 

5 

1 

1 

0 

a 

^4  1 

ED-0  v.-sr.ge) 

SSQSE1 

i 

--OQ  'rcnS»< 

Resistance 
factor  90  1*0 

»•© 

s 

38*4 

1 

i 

3-0 

s 

5fc-a  ±  4*3 

NfllOO 

10*0 

5 

\ 

_ 

4a. i  ±  H4 

V>*o 

5 

_ 

ssa 

! 

i i 

lo 

ED.C  i, range  J 

>io 

ED9G  ,ron9e) 

j  Resistance 

1  fcctor  9^)5 

L  '  ER-OC-  SCHOOL  OF 
"?C- :CAL  MEDICINE 


PRINCIPAL 

INVESTIGATOR 


PROF.  W.  PETER5 


i 
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SUMMARY  CF  ANTIMALAR:AL  DRUG  TESTS 
(BLOOD  SCH'.ZONTOCDES) 


TABLE  4A 


COMPOUND  NAME 
or  NUMBER 


.WV.|j59>0.....  PARASITE  (SUB)  SPECIES  .  . . , 

Route  of  administration  : 


No.  of  No.  of  Mean  control 
mice  experiments  parasite  rate  a/o 


50-3  *  fc-o 


9Q  (rcnge) 


\o((.*S-  IS.o) 


>N\Tt> 


Resistance 
factor  90 


**  S/5  WCD 


“29- 4-  ±  4*8 


•*>•8  ±  1*6 


cD90  (ranse' 


*2/5 

**s/s  Died 


!VE?.?OCL  SCHOOL  OF 
'CPICAL  .MEDICINE 


PRINCIPAL  PROF  W  PETERS  * 

INVESTIGATOR  PROP ’  1  tK>  1 


SUMMARY  Cr  AN1  ,/vALAR  AL  DRUG  TESTS 
(BLOOD  SC.H'.ZONTOC-DES) 


TABLE  48 


COMPOUND  NAME 

c-  NUMBER  . . .  .MV J.1590 .  PARASITE  (SUB)  SPECIES  . .  .PtbhbCQ^ai. 

Route  of  administration 


mmsm 

No.  of 
mice 

No.  of 
experiments 

Mean  control 
parasite  rate  % 

Treafec  PR%  , 
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SUMMARY  OF  ANTIMALARAL  DRUG  TESTS 
(BLOOD  SCH'.ZONTOC'DES) 
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COMPOUND  NAME 
or  NUMBER 


«PfA»  M4ISH 

. 


parasite  (sub)  species  . 


Route  of  administration 


:  J^/s-C  ./p*. 


Stroin 

Deny  dose 
mg/kg  DO  -  D  +3 

No.  of 
mice 

No.  of 
experiments 

Mean  control 
parasite  rate  c/o 

Treatec  PR/fc  lon 

Co^r  kg  x  100 
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bQ'O 

y 

mrnm. 
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LIVERPOOL  SCHOOL  OF 
TROPICAL  MEDICINE  DATE 


PRINCIPAL 

INVESTIGATOR 


PROF.  W.  PETERS 


1 


SUMMARY  OF 


(BLOOD 


r  vACL'ND  NAME 
NUMBER 


V)R2%%43?Ae> 

..LtfJ.l.Sffcl . 


Route  of  admini 


RESIDUA!  AC.IIVHY:  MIU  ba  «l  *.c .  Kt;NClrAl.  INVESTIGATOR:  PROFES5GR  W.  PETER> 


■fcOfc.39  ON  iS3l  S«XVV.mJO*I  IVSPVO 


TABLE  9B 


TABLE  10B 


CAilSAl  PPOr'VlAXS  !t:1  NO.  Binsz  DA1F 

D*{|»0.  |  .V  lfc|^  <VK  ZBfcOfefc  bOlTI  F  NC  BH 


RFSIO  JAI  ACHVUY:  NIL  AT  *0  *  l  U.  f'O-r  >aI  iN/EsrfGAFO*:  «Oi:l:Sr.C«  W.  rEH** 


RFStCHJAl  ACTIVIIY:  NICAr  3°  t^/|^  »  \  j>.<>.  PR.NCIPAUNVESTIGATOR:  PROFESSOR  W.  PE1ER5 


DRUG.  l.'Vf  /  16^  Z'bjS^OAA  BOTTI F  NO  .b^349\b 


TABLE  12A 


CAUSAl  WOrHOAXiS  IESI  NO  BRTtS  DA1F.  I2.jll.j38 


CAUSAl  PROPHYLAXIS  lESl  NO.  BR^IS  DATF. 

drug  i.-v/  WR2X5  44BA&  both,  f  no  .  Bq  94915 


m  ao:;s3:io>b«  ho»vojjS3an>  iw:  .»  *a» /Cu  O  oc  iy  «**vw  vMiaudv  ivnaisja 


RFSiDUAl  AC.nvnY:  IrINC'PAI.  INVESTIGATOR:  PROI:F.S5C*  W.  PETFRs 


TABLE  15A 


C-AUSAt  PROPHYLAXIS  VEST  NO:  BR^V^  DATF.  A-/«v|^3 


RFSIDUAl  ACTIVITY :  Nil-  AT  30  rr^/kg  X  I  y.o.  MiNCfPAI.  INVESTIGATOR:  PROFESSOR  W.  PETER;* 


fAtlSAI  l'»or^viAX‘S  !IM  NO.  Bft^45  DAir.  2S/4|=f3 

0XII«3  i  v/  |5fe2.  »VK  |fc4$OS  Afe  «OT!l  F  NC  .  BC,OO^S4 


RFSIOUAI  AC.l tVI’IY:  AT  SO  «•!«*  K  \  •  ir.l  l«  :*AI.  'NVF.SHGAiOR:  WOlT.S^C*  W.  I*E'!F.?!» 


c aiisai  ii>or,4viAx.s  it'»i  no.  BREA'S  DAir 

CMII.3  i,v/  ISfeS.  vV«)M9oSAB  BOMI.FMC Bqool 54- 


table  166 


fA»JSA»  n»or«yiAx:s  iem  no  6H745  oait  2Sf4>ll$ 

OKI  hj.  !.'V.  ISM  m  XiA  fell  A  A  «OUI  F  NC 


TABLE  17A 


CAUSAI  WOPMYLAX.S  NO.  BR  ^S*5>  DAI  r.  8|ths 


CAUSAl  WQPHVlAXfS  lt>l  NO.  dai  r. 

drug.  I.'V.'  mi  vVK  23>2>4>2>1  A&  «oni  f  No  .BW4ft5at» 

FR  If  AMI  ION:  l*  »t.  (lO,  4,0  ?QUU  Qi  ADMi'  !£:pA?  ft.  1.MFAI  D>  >  MFF'  Om 


C.AUSAI  PROPMYLAx.S  It'il  NO.  B«  DA1F.  9jt>|l3 

D*tlG.  i.'V  ISfcl  -VK  A&  HOTII.FNC-.  BH43S3fc 

WIFA&ATION:  U  80,  H  O  I'OU'F  Oi  ADM.'  CSIPAI  O  *:  f— .  p  1  iMF  Al  !  P  *  Nf  Ff  *  OM. 


BFSIO.JAI  AC.1!VUY:  Nil.  AT  'io  Mv»/k«  >  1  «.©.  R.'Hi  >aI.  'N'VEsffGAi'OB:  PROS'F'i  -CR  W.  FFTY 


CAUSAl  H>OrHVLAXJS  UST  NO:  0A1F.  ajto|^3 

DRUG.  l.-v/  1<SB2.  WR  XM<*VB  AA  nOTTI  F  NC  .  BQ 


RFSIDUAt  ACTIVITY:  Nl1-  At  ^Oma/u  x  I  $C  PRINCIPAL  INVESTIGATOR:  PROFESSOR  W.  FETERs 


CAiJSAI  IfOI'H/iAXS  :tst  NO.  BR^5Z  DAi  r  8|<>ha 

CmOIG.  l.*v '  »5bl-  MM500PJAC  »oniFNc.BH30o^ 


RFS.'triAl  AC  MVilY:  Nil.  A*  JO  *n%/ka  p  I  &>t.  IS;)  I:.:!»AI.  «NVEsrK5AfO»:  rtOS1:3SC*  W.  |*E1 


RFSiDUAI.  AC.llVilY: 


CAiJiAl  l«OPHVlAK  S  It'll  NO.  63^52.  DAir. 

amo.  i.-v/  I5b9  ,vk  15500^  AC  «oi  si  F  nc  ,BH3o»c>4- 


KFSIDMAI.  AC-llVilY:  MARKET)  AT  2kO  «\a (V«  *  \  S.C  .  Ril  | r  At.  iNVUsnGAiOR:  r«0::F:;,.’.CS  W.  KE ! T..- 


TABLE  24B 


CAUSAI  I«Q|HVIAX  S  !tM  NO.  OAir  8/fel^J 

OrfilG  I  .*v /  I  fell  <VK  7?>123»4  0Oi:|FNC  .6HSTO4i 


RFSID.IAI  AOtVilY:  N»U  ^  fe  *  1  j.c.  n;:M>  :U'AI.  »NVE.%n(5AfOk!  «0S:F.S?;0!?  W.  FC'» 


f.AvJSAl  PHOrM/LAX.S  ItSI  NO.  BR^Sb 


RFS)0:JAI  ACMVHV:  Hu  30  r^/t^  xl  |>.o.  I  .  i  I-  't aI.  'N/fSr.oAi'O^  PROi-T.'viCfJ  W.  IE!F*> 


r.AusAi  ti»orHviAx  s  its i  no  BR^52.  DAir  *1 

oxi ig.  I.'V  -  U,I2  *OTTl  F  NC  .  BH5^oS2. 


RFSiOiiAI  /.C.I-VI>Y:  HI L  A T30m./k»  x\  S. c  .  :»ai.  «NVEsn<5ATO*:  proff.^.cr  w.  peif^n 


CAlJSAl  rooruvLAX  S  tt'  l  NO  &R1S* 


MINIMUM  f Ull  Y  ACTIVE  DOSE . T .  irgAn 


f-AUSAt  WOTMVLAX 


TABLE  27B 


fAUSAI  i*OTMVLAX;S  lt">l  NO.  DAI F.  8)t.|^9 

M!,G-  «  -v/  )B8£>  vVK  235^91  t)OiTi  f -vie  .  BrtSISST. 


CAiJSAl  WOPMVlAX'*S  iE'jI  NO.  &R152  OATF.  Sj4»j^ 


RFSiOMAI  AC.IlViVY:  N|l  AT  "bo  *  I  $.c.  I:  !tAl.  >NVEvri(5AfO»:  P*tO!:F.3f.C'R  W.  I'EIF.^s 


TABLE  29B 


.  WR158122 


1 

Sulphadiazine 

P 

0.03 

0.1 

El 

1.0 

ED90 
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P 

91 .6+3.9 

73.7+4.1 

2.2+  1.1 

imcv 

UaKI 
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87.2+4.4 

69.2+5.0 

4. 1+2.5 
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,  0 

0.08 
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0.1 

78.3+1 .9 

12.7+2.3 
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0 

0.03 

CM 
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IB 

5. 9+8. 3 
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0 

0.02 

1 

_1 

1 .0 

0 

0 

0 

0 

0 

- 

ED90 

BB 

0.1 

0.02 

- 

- 

TABLE  30 


ED^q  values  of  sulphadiazine  and  WR  1591 22,  alone  or  in  various  combinations 
against  N  strain  P.  berghei  in  the  4-day  test  in  mice .  Note  the  marked 
potentiation . 


1 

Chloramphenicol  s.c. 

P 

30.0 

100.0 

300.0 

600.0 

ED90 

P 

92 . 3+8 . 9 

100+16.3 

94.4+6.4 

75.9+9.4 

h! 

IS 

100 

100+  7.4 

100+0.5 

91 .3+4.4 

© 

c 

10.0 

■00+4.4 

69.8+10.2 

X 

B 

-C 

30.0 

100+7.4 

59.5+10.3 

51.3+10.8 

41 .0+3.9 

36.9+12.8 

u 

60.0 

62.6+14.8 

50.3+6.9 

62.6+9.9 

57.4+3.9 

54.4+11.8 

ED90 

TABLE  31 


ED-,,  values  of  chloramphenicol  and  chloroquine  l 
combinations  and  RC  line  P.  berghei  in  the  4 -day  test  in  mice . 
Note  the  complete  lack  of  potentiation . 


SULPHAD1AZINE  mgAs  x  4  sc 


WR  158,122  and  suiphadiazine  -  ED^q  values  when  compounds 
ore  used  alone  or  in  combination  in  varying  proportions. 

(See  data  in  Table  67).  The  graph  shows  a  very  strong 
potentiation  between  the  two  compounds. 
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